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COMPLETE SPECinCATION 
Stator vane for a gas turbine engine 



We, Rolls-Royce Limited, a British 
company of Nightingale Road, Dei1>y, 
Derbyshire, do hereby declare the inven- 
tion for which we pray that a patent may 
5 be granted to us and the method by which 
it is to be performed to be particularly 
described in and by the following state- 
ment: — 

This invention concerns a method of 
10 making a stator vane for a gas turbine 
engine, and, although the invention is not 
so restricted, it is more particularly con- 
cerned with a method of making turbine 
nozzle guide vanes. 
15 The performance of a gas turbine engine 
is considerably alfected by the value of 
the throat areas defined between the ad- 
jacent turbine nozzle guide vanes. It is 
not, however, easy to manufacture such 
20 turbine nozzle guide vanes in such a way 
that the throat areas will be exactly right 
for the particular engine in which they are 
installed. 

According to the present invention, there 

25 is provided a method of producing a stator 
vane for a gas turbine engine ccmprising 
forming the inner surface of the nlatform 
thereof, and /or of the shroud thereof, with 
a convex curvature, and thereafter reducing 

30 the said convex curvature of the. or at kast 
one of the, inner surfaces so as to increase 
the throat area defined between like stator 
vanes to a desired value. 
The term " inner surface " is intended to 

35 mean, throughout this specification and 
claims, that surface of the platform or oif 
the shroud which is exposed in operation to 
the flow of working fluid through the gas 
turbine engine. Thus the " inner surface " 

40 of- the platform is its radially outer surface, 
while that of the shroud it its radially 
inner surface. 
Moreover, in order to compensate for 
IPrfce 4s, 6djr . : . 



excessive reduction of the said convex 
curvature, the trailing edge of the stator "45 
vane may be bent to reduce the distance 
between the said trailing edge and the 
blade portion of an adjacent like stator 
vane. 

Alternatively, or additionally, in order to '50 
compensate for excessive reduction of the 
said -convex curvature, the subsitantially 
axially extending edges of the- platform and 
shroud may be machined so as to change 
the angle of incidence of the blade portion 55 
of the -stator vane relative to the direction 
of gas flow through the ^s tnrbine en^ne. 

The invention also includes a stator vane, 
or a gas turbine engine provided with an 
assembly of angularly spaced apart stator 60 
vanes, produced by the metbod as set forth 
above. 

The invention fxuthemKHe includes a 
method of producing a gas tuiibine engine 
including the step of assemfbling a .plurality 65 
of angularly spaced apart turbine nozzle 
guide vanes each of which has been made 
by the method described above. 

The invratnon is illustrated, merely by 
way of example, in the accompanying draw- 70 
ings, in which: — 

Figure 1 is a diagrammatic view, partly in 
section, of a gas turbine engine which is 
provided with nozzle guide vanes which 
have been produced by the method of the 75 
present invention. 

Figure 2 shows one of the said nozzle 
guide vanes on a larger scale, 

Fisure 3 is a perspective view of the 
nozzle guide vane of Fiaure 2 looking in 80' 
the direction of the arrow 3 thereof, and 

Fieure 4 is a broken-awav developed view 
on the line 4-4 of Figure 2. 

In Fififure 1 there is shown a gas turbine 
en<^me 10 having an engine casing 11 within 85: 
which there arc mounted in flow series a 
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ccmpKssor 12. combustion equipment 13, 
an annular assembly of angularly spaced 
apart turbine nozzle guide vanes 14, and a 
turbine 15. the turbine exhaust gases bemg 
5 directed to atmosphere through an exhaust 

^"as sho\ra in Figures 2 and 3, ^ch of 
the nozzle guide vanes 14 has a blade p^r- 
lion 20 which extends between a radially 

10 iimer platform 21 and a radi^y outer 
shroud 22, the platforms 21 of the row of 
vanes being connected by structure (not 
shown) to e.g. the outer race of a turbme 
bearina, as is well-known. 

15 The^ platform 21 and shroud 22 are 
respectively provided with convexly curved 
inner sunfaces 23. 24. whose minunttm 
distance apart is indicated by the double 
headed arrow x. 

20 The blade portion 20 has a leadmg edge 
25 and a trailing edge 26. the distance be- 
tween the trailing edge 26 of one nozzle 
euide vane 14 and the convex surface 27 
Sf the adjacent like nozzle guide vMe 14 

25 being indicated in Figure 4 by the double 
headed arrow y. As will be appreciated, 
therefore, the throat area defined bstsveen 
adjacent nozzle guide vanes 14 is xy, these 
distances being oo-planar. 

30 If therefore the convex curvature of tne 
inner surfaces 23. 24 is such as to nmke the 
distance x the minimum value which woidd 
ever be required in practice, it will oe 
appreciated that the throat area xy could 

35 easily be increased to the actually required 
value by appropriate machining of the mner 
surface 23 and/or of the inner surface 24 
so as to reduce the convex curvature 

40 ^It ^as a result of this machining, the 
throat area had in fact ben increased due 
to excessive reduction of the convex curva- 
ture of one or both of the inner surfaces 
23, 24, this could be compensated for by 

45 bending the trailing edge 26 of each of the 
nozzle guide vanes 14 in such a directira 
so as to reduce the distance y between the 
said trailing edge and the convex surface 27 
of the blade portion 20 of the adjacent 

50 nozzle guide vane 14 

Moreover, or alternatively, compensation 
for excessive reduction of the convex curva- 
ture of the inner surfaces 23. 24 could be 



effected by machining the ^s»*stonjtially 
Sly extending edges 30 of both the plat- 55 
fcim 21 and shroud 22 so as to change the 
angle of incidence of the Wade portions 20 
of the aozzle guide vanes 14 relative to the 
direction of gas flow through the gas turbine ^ 

ens^ne 10. 

WHAT WE CLAIM IS:— 

1 A method of producing a stator vane 
for a gas turbine engine compiismg formmg 
the imer surface of the platform thereof, 
and/or of the shroud thereof, with a convex 65 
curvature, and thereafter reducing the said 
convex curvatuire of the, or of at least 
one of the, inner surfaces so as to mcrease 
the throat area defined between like stator 
vanes to a desired value. ^ • 

2. A method as claimed in claim i m 
which, in order to compensate for excessive 
reduction of the said convex curvature, the 
trailing edge of the stator vane is bent to 
reduce Ae distance between the said traU- 75 
ing edge and the blade portion of an ad- 
jacent like stator vane. 

3. A mejihod as claimed m claim 1 or 
2 in which, in order to compensate for ex- 
cessive reduction of the said convex curya- TO 
ture. the substantially axially es^tenmng 
edges of the plalsPorm and shroud are 
machined so as to change the angje of m- 
cidence of the blade portk>n cff the stator 
vane relative to the direction of gas flow w 
throu^ the gas turbine engine. 

4. A method of producing a stator vane 
for a gas turbine engine susbstantiaUy as 
hereinbefore described with reference to the 
accompanying drawings. ^ 90 

5. A stator vane, or a gas turbine engrne 
provided with an assembly of angularly 
spaced apart staitor vanes, produced by the 
method claimed in any preceding daim. 

6. A method of producing a gas turbine n 
engine including the step of assembling 

a plurality of angularly spaced apart tur- 
bine noz^e guide vanes each of which has 
been made by the method claimed in any of 
claims 1 to 4. _ 1^ 
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